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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the color 
irregularity and luminance unevenness on a display image 
when lights of three primary colors are separated and 
composed to display an image on a screen. 
SOLUTION: An address generating circuit 1 5 generates = 
an address signal corresponding to a color irregularity 
correcting point on a screen for displaying an image. A 
correction value in the correcting point is stored in a 
color irregularity correcting data memory 11R in 
conformation to this address signal. The correction value 
stored in the memory is read on the basis of the address 
signal. Image signal level is corrected on the basis of the 
read correction value, and lights of three primary colors 
are separated and composed to project and display the 
image. When the image signal level is corrected, an 
interpolation data is generated from a plurality of 
correction values by a pedestal level control voltage 
generating circuit 9R and a gain control voltage 
generating circuit 10R. Thus, both pedestal level and 
gain are corrected. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the projector which carries out separation composition of the light in three primary colors, 
and displays an image on a screen An address signal generation means to generate the address signal 
corresponding to the point on the screen which displays said image amending [ irregular color ], The 
memory in which the correction value in said amending point was stored corresponding to said address 
signal, the irregular color and the projector with a brightness unevenness amendment circuit which have 
the read-out means which reads the correction value memorized by this memory based on said address 
signal, and an amendment means to amend video-signal level based on this correction value that carried 
out reading appearance, and to amend an irregular color. 

[Claim 2] In the proj ector which carries out separation composition of the light in three primary colors, 
and displays an image on a screen An address signal generation means to generate the address signal 
corresponding to the point on the screen which displays said image amending [ irregular color ], The 
memory in which the correction value in said amending point; was stored corresponding to said address 
signal, The read-out means which reads the correction value memorized by this memory based on said 
address signal, A interpolation means to generate interpolation data from two or more correction value 
read from said memory, The irregular color and the projector with a brightness unevenness amendment 
circuit which are characterized by having an amendment means to amend video-signal level based on 
the interpolation value acquired from the correction value read from said memory, and said interpolation 
means, and to amend an irregular color. 

[Claim 3] It is the irregular color and the projector with a brightness unevenness amendment circuit 
which are equipped with a modification means to change the sequence of said address signal in the 
projector indicated by claim 1 or claim 2 according to the scanning direction which displays said image, 
and to generate a modification address signal, and are characterized by said read-out means reading the 
correction value memorized by said memory according to said modification address signal. 
[Claim 4] It is the irregular color and the projector with a brightness unevenness amendment circuit 
which are characterized by said amendment means amending the pedestal level and image gain of said 
video signal in the projector indicated by claim 1, claim 2, or claim 3. 

[Claim 5] It is the irregular color and the projector with a brightness unevenness amendment circuit 
which are characterized by equipping said interpolation means with a weighting-factor generator, a 
multiplier, an adder, and LPF at least in the projector indicated by claim 2, claim 3, or claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amendment circuit which amends the irregular color 
and brightness unevenness in a projection screen especially in the projector which carries out expansion 
projection of video or the computer image at a 35-200 inches large-sized screen about a projector 
equipped with an irregular color and a brightness unevenness amendment circuit. 
[0002] 

[Description of the Prior Art] Generally, in a liquid crystal projector, it originates in dispersion of the 
liquid crystal cell gap thickness of red, green, and each blue (it is hereafter written as R, G, and B, 
respectively) liquid crystal module, the heterogeneity within the same panel side, etc., each contrast of 
R, G, and B differs, and, for this reason, an irregular color and brightness unevenness arise in the display 
image which was made to penetrate the liquid crystal module, R, G, and B, of three sheets, and carried 
out synthetic projection. 

[0003] The technique indicated by JP,05-196913,A is known as a technique for preventing such fault (it 
is called the advanced technology below). 

[0004] The cursor generating circuit which outputs the signal which specifies the amending point which 
should amend the irregular color on a screen in this advanced technology, The horizontal and 
perpendicular address circuit which create the address signal which specifies the specified address of an 
amending point, It has the video-signal amendment circuit which amends video-signal level from the 
amendment machine which gives the correction value which amends the irregular color in an amending 
point, CPU which writes the correction value corresponding to said address signal in a frame memory, 
reads it, and controls it, and the correction value read from the frame memory. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, a liquid crystal projector needs to be equipped 
with the means for memorizing the cursor generating circuit and correction value which output the 
signal which specifies the amending point which should amend the irregular color on a screen to a frame 
memory in the above-mentioned advanced technology. 

[0006] however, the number of pixels of R, G, and B liquid crystal panel is theoretically level 
respectively in an amending point being required for the whole screen surface - the case where they are 
1280 and a perpendicular 1024 -- amendment mark - 1280x1024=1,310,720 place - required -- the 
total correction value of R, G, and B -- as the memory capacity of storage and the frame memory which 
carries out read-out - l,310,720x3x (number of correction value data bits:, for example, 8 bits) - adult 
memory capacity will be needed. 

[0007] If it compares with the number of pixels of a liquid crystal panel, although the actual generating 
pattern of an irregular color will be a quite coarse gently-sloping change, it has the trouble that it is 
troublesome that a lot of amendment mark (adjustment mark) are required, consequently tuning takes 
long duration to them etc. as for the actuation for canceling an irregular color. 

[0008] The purpose of this invention is to offer the projector which can cancel an irregular color and 
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brightness unevenness easily. 
[0009] 

[Means for Solving the Problem] In the projector which according to this invention carries out 
separation composition of the light in three primary colors, and displays an image on a screen An 
address signal generation means to generate the address signal corresponding to the point on the screen 
which displays said image amending [ irregular color ], The memory in which the correction value in 
said amending point was stored corresponding to said address signal, the irregular color and the 
projector with a brightness unevenness amendment circuit which have the read-out means which reads 
the correction value memorized by this memory based on said address signal, and an amendment means 
to amend video-signal level based on this correction value that carried out reading appearance, and to 
amend an irregular color are obtained. 

[0010] Furthermore, according to this invention, it sets to the projector which carries out separation 
composition of the light in three primary colors, and displays an image on a screen. An address signal 
generation means to generate the address signal corresponding to the point on the screen which displays 
said image amending [ irregular color ], The memory in which the correction value in said amending 
point was stored corresponding to said address signal, The read-out means which reads the correction 
value memorized by this memory based on said address signal, A interpolation means to generate 
interpolation data from two or more correction value read from said memory, The irregular color and the 
projector with a brightness unevenness amendment circuit which are characterized by having an 
amendment means to amend video-signal level based on the interpolation value acquired from the 
correction value read from said memory and said interpolation means, and to amend an irregular color 
are obtained. 

[001 1] Moreover, this projector is equipped with a modification means to change the sequence of said 
address signal according to the scanning direction which displays said image, and to generate a 
modification address signal, and you may make it said read-out means read the correction value 
memorized by said memory according to said modification address signal. And said amendment means 
amends the pedestal level and image gain of said video signal. 

[0012] The above-mentioned interpolation means is equipped with a weighting-factor generator, a 
multiplier, an adder, and LPF at least. 

[0013] • ' • 

[Embodiment of the Invention] This invention is explained with reference to a drawing below. Drawing 
1 is the ** Fig. of the projector by this invention. And the detail of gain control electrical-potential- 
difference generating circuit 10R of the H-PLL circuit 14 shown in drawing \ , a address generation 
circuit 15, and R circuit and irregular color amendment data memory 1 1R is shown in drawing 2 . 
Furthermore, pedestal level control voltage generating circuit 9R of drawing 1 (and drawing 2 ) is shown 
in a detail at drawing 3 . 

[0014] With reference to drawing 1 , the projector of illustration is equipped with R circuit 12R, G 
circuit 12G, and B circuit 12B, and liquid crystal panel (R)13R, (G)13G, and (B)13B is connected to R 
circuit 12R, G circuit 12G, and B circuit 12B, respectively. R-IN signal 16R, G-1N signal 16G, and B-IN 
signal 16B are given to these R circuit 12R, G circuit 12G, and B circuit 12B from a computer (not 
shown). 

[0015] A address generation circuit 15 is connected to these R circuit 12R, G circuit 12G, and B circuit 
12B through the address translation circuit 49. The H-IN signal 17 from a computer (not shown) is given 
to the H-PLL circuit 14 of illustration. 

[0016] The output of the H-PLL circuit 14 is given to R circuit 12R, G circuit 12G, and B circuit 12B 
while it is given to a address generation circuit 15, and the V-IN signal 18 from a computer is further 
given to a address generation circuit 15, R circuit 12R, G circuit 12G, and B circuit 12B. 
[0017] Here, paying attention to R circuit 12R, R circuit 12R is equipped with the pedestal clamping 
circuit 1, the gain equalization circuit 2, A/D converter (ADC) 3, the V-T amendment circuit 4, the 
polarity-reversals circuit 5, D/A converter (DAC) 6, and the panel drive output amplifier 7, R-IN signal 
16R is given to the pedestal clamping circuit 1, and the panel drive output amplifier 7 is connected to 
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liquid crystal panel (R) 1 3R. + 

[0018] R circuit 12R is further equipped with the clamp level control circuit 8, pedestal level control 
voltage generating circuit 9R, gain control electrical-potential-difference generating circuit 1 OR, and 
irregular color amendment data memory 1 1R. And according to the amendment data read from irregular 
color amendment data memory 1 1R, pedestal level control voltage generating circuit 9R generates 
pedestal level control voltage, and the clamp level control circuit 8 controls the pedestal clamping circuit 
1 based on this pedestal level control voltage. Similarly, according to the amendment data read from 
irregular color amendment data memory 11R 3 gain control electrical-potential-difference generating 
circuit 10R gives a gain control electrical potential difference to the gain equalization circuit 2. 
[0019] In addition, G circuit 12G and B circuit 12B is constituted like R circuit 12R. 
[0020] Here, the case where a projector is a liquid crystal projector is made into an example, and the 
calculation approach by the linear interpolation of color correction data other than point of measurement 
is explained. Now, the number of level pixels of a liquid crystal panel is set to n (example: n= 1280). 
The number of perpendicular pixels of a liquid crystal panel is set to L (example: L= 1024). The 
horizontal of a projection full screen is divided into m blocks (example: m= 16). The perpendicular of a 
projection full screen is divided into m' block (example: m-16). And when contrast (gain) correction 
factor data are set to A and bright (pedestal level) amendment data are set to B, it is expressed as m and 
each color correction data (the contrast amendment data A and bright amendment data B) obtained by 
carrying out m* part measurement show the side of a projection screen, and **** by drawing 4 using the 
point-of-measurement address (x y), respectively. Here, the number of perpendicular pixels in n/m 
(example: n/m=1280 / 16= 80) and 1 block of the number of level pixels in 1 block is L/m' (example * 
L/m'=1024/16=64). 

[0021] Moreover, color correction data other than point of measurement are computable in the linear 
interpolation shown in drawing 5 from measured color correction data. Here A(j, k) = {A (x y) x (1-j/ 
(n/m))+A(x+l, y) x Q/(n/m))} x(l-k/(L/m'))+ {A (x y+1) x (l-j/(n/m)) + A(x+1, y+1) x(j/(n/m))}x(k/ 
(L/m')) B(j, k) = {B (x y) x (l-j/(n/m))+B(x+l, y) x G/(n/m))} x(l-k/(L/m'))+ {B (x y+1) x (l-j/(n/m))+B 
(x+1, y+1) x (j/(n/m))} x (k/(L/m ? )), however j and k are the addresses within a block. It is j= 0, 1 and 2, 
--, (n/m -1-79), k= 0, 1 and 2, -, (L/m'-l=63). 

[0022] As mentioned above, R-IN signal 16R, G-IN signal 16G, and B-IN signal 16B are given to R 
circuit 12R, G circuit 12G, and B circuit 12B from the computer connected to the projector, respectively. 
Furthermore, the H-IN signal 1 7 is inputted into the H-PLL circuit 14 from a computer. 
[0023] Also referring to drawing 2 , now, paying attention to R circuit 12R, the H-PLL circuit 14 is 
equipped with the phase comparator 19, the control voltage generating circuit 20, the voltage controlled 
oscillator 21, and the counting-down circuit 22, synchronizes with the H-IN signal 17, and generates the 
clock pulse 46 and the H periodical pulse 47 for carrying out the sample of the R-IN signal 16R (and G- 
IN16G, B-IN16B) per pixel. And these clock pulses 46 and the H periodical pulse 47 are given to 
pedestal level control voltage generating circuit 9R, gain control electrical-potential-difference 
generating circuit 10R, and a address generation circuit 15. 

[0024] In H blocks (n/m), ** counter 23H and H block x address generation machine 24H operate 
according to the output (H periodical pulse) 47 of ******** 2 2, and are generated a n/m period by ** 
counter 23H in H blocks (n/m) like the axis-of-abscissa address (0, 1, 2, -, n/m -1) which receives a 
clock pulse 46 and shows the address j in H blocks to drawing 5 . Next, H block x address generation 
machine 24H receive the address j in H blocks, and generate it like the axis-of-abscissa address (1, 2, 3, 
--, m) which shows the x addresses to drawing 4 , and the address (x+1) is further generated by address 
adder 25H. 

[0025] Similarly, according to the H periodical pulse 47 and the V-IN signal 18, ** counter 23V are the 
axis-of-ordinate address (as shown in 0, 1, --, (L/m'-l), it generates a L/m' period.) which shows the 
address k in a V block to drawing 5 in a V block (L/m'). And V block y address generation machine 24V 
generate y address according to the address k in a V block, and the V-IN signal 18, and the address 
(y+1) is generated by address adder 25V. 

[0026] These [ x ], (x+1), y, and the address (y+1) are given to irregular color amendment data memory 
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1 1R through the address-modification circuit 48 which performs change-over actuation according to the 
projection method change-over signal 49. 

[0027] In irregular color amendment data memory 1 1R Above x, (x+1), y, The address is given to 
PROM26. A (x y), A (x+1, y), (y+1) A (x y+1) and A (x+1, y+1) register 27A thru/or 30A output the 
contrast (gain) amendment data A (x y), A (x+1, y), A (x y+1), and A (x+1, y+1) of 4 point of 
measurement according to a PROM output. Similarly, B (x y), B (x+1, y), B (x y+1), B (x+1, y+1) 
register 27B, or 30B outputs the bright (pedestal level) amendment data B (x y), B (x+1, y), B (x y+1), 
and B (x+1, y+1) of 4 point of measurement. And contrast (gain) amendment data are given to gain 
control electrical-potential-difference generating circuit 10R, and bright (pedestal level) amendment data 
are given to pedestal level control voltage generating circuit 9R. 

[0028] With reference to drawing 2 , gain control electrical-potential-difference generating circuit 10R is 
equipped with a multiplier 31 thru/or 34 and multipliers 39 and 40, the multiplier (1-jm/n) generator 35, 
the multiplier (jm/n) generator 36, adders 37, 38, and 43, the multiplier (1-jm, /n) generator 41, the 
multiplier (jm/n) generator 42, D/A-converter(DAC) 44A, and LPF50. 

[0029] On the other hand, pedestal level control voltage generating circuit 9R is equipped with the same 
circuitry as gain control electrical-potential-difference generating circuit 10R as shown in drawing 3 (in 
drawing 3 , the same reference number as the component of drawing 2 is used except for D/A-converter 
(DAC) 44B for convenience). 

[0030] Thus, color correction data other than point of measurement are also computable by linear 
interpolation as mentioned above by constituting gain control electrical-potential-difference generating 
circuit 10R and pedestal level control voltage generating circuit 9R from a weighting-factor generator, a 
multiplier, and an adder, respectively. 

[0031] The contrast (gain) correction factor data A (j, k) computed in gain control electrical-potential- 
difference generating circuit 10R and pedestal level control voltage generating circuit 9R, respectively 
and the bright (pedestal level) amendment data B (j»k) are given to the gain equalization circuit 2 and 
the clamp level control circuit 8 via D/A converters (DAC) 44A and 44B and LPF50 as gain control 
(analog) electrical-potential-difference 45AR and (analog) pedestal level control voltage 45BR. 
[0032] As mentioned above, although R circuit was explained, by having the same gain control 
electrical-potential-difference generating circuit, a pedestal level control voltage generating circuit, and 
irregular color amendment data memory also in G circuit and B circuit, also in G circuit and B circuit, 
each color level can be independently amended like R circuit, and the irregular color of the display 
image by which synthetic projection was carried out is canceled. 

[0033] As mentioned above, although the irregular color was told to the subject, if each color level of 
RGB is changed to coincidence, it not only amends an irregular color, but it can amend brightness 
unevenness. 

[0034] In addition, if PROM which programmed the translation table as an address-modification circuit 

48 shown in drawing 1 or drawing 2 is used, a projection method can change the address which reads 

correction value with the change signal 49 of right-and-left reversal or vertical reversal. 

[0035] Although the above-mentioned example explained the liquid crystal projector, it is clear from 

above-mentioned explanation that it is effective also in irregular color amendment of a CRT type 

projector. 

[0036] 

[Effect of the Invention] As explained above, it is not necessary to have like before a means to 
memorize the means (cursor generating circuit) and correction value which specify an irregular color to 
a frame memory, in this invention. It compares, although it was required, and the capacity of the frame 
memory which reads the total correction value of R, G, and B conventionally ~ l,310,720x3x (number 
of amendment data bits:, for example, 8 bits) - In this invention, the color correction (white or black) 
data volume of PROM-memory - is x(m+l) (m*+l) x3x(number of amendment data bits:, for example, 8 
bits) =289x3x (number of amendment data bits:, for example, 8 bits). It is effective in memory space 
being reducible to about 1/5000. 

[0037] Furthermore, in this invention, also when an amending point (coordinating point) is required for 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/21/2004 



Page 5 of 5 



the whole screen surface, amendment mark (the number of point of measurement) decrease to x(m+l) 
(m'+l) =289. Therefore, it is effective in large compaction of tuning being obtained. 
[0038] In addition, by this invention, although the conventional color correction data were only white 
balance amendment data, since both the contrast amendment data A for white balance amendment and 
the bright amendment (PETESUTARU level amendment) data B for the irregular color (black balance) 
amendment with black level can be read as color correction data, there is an advantage that not only a 
white balance but amendment of black balance also becomes possible. 

[0039] Moreover, since it has the address translation circuit, it is effective in an irregular color not 
producing the projection direction which projects light on a screen, even if it changes right and left, the 
upper and lower sides, or right and left and the upper and lower sides into coincidence. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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